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Japanese Patent Laid-open No. 2002-309118 

[Claim 1] A coloring composition characterized by that the 
ratio b/a of the maximum absorbance b in the absorption band 
ranging from 660 nm to 680 nm to the maximum absorbance a in 
the absorption band ranging from 600 nm to 640 nm both in the 
spectral absorption curve of the aqueous solution thereof does 
not exceed 1 , and that it contains a water-soluble phthalocyanine 
compound represented by the following formula (1) . 
[Chemical Formula 1] 
Formula (1) 



(In the formula, Ri, R 2 , R 3 / R«, R5, Re/ R7 and R 8 each independently 
represent a hydrogen atom, a halogen atom, an alkyl group, a 
cycloalkyl group, an alkenyl group, an aralkyl group, an aryl 
group, a heterocyclic group, a cyano group, a hydroxyl group, 
nitro group, an amino group, an alkylamino group, an alkoxy 
group, an aryloxy group, an amide group, an arylamino group, 
ureido group, a sulf amoylamino group, an alkylthio group, an 




arylthio group, an alkoxycarbonylamino group, a sulfonamide 
group, a carbamoyl group, a sulfamoyl group, a sulfonyl group, 
an alkoxycarbonyl group, a heterocycloxy group, an azo group, 
an acyloxy group, a carbamoyloxy group, a silyloxy group, an 
aryloxycarbonyl group, an aryloxycarbonylamino group, an imide 
group, a heterocyclothio group, a sulfynyl group, phosphoryl 
group, or an acyl group, and each of these groups may further 
have a substituent : Wi, W 2 , W 3 and W 4 each independently represent 
the group that each of Ri, R 2 , R3, R4/ R5/ ^6/ R7 and R 8 represents 
as described above or a sulf onylsulf amoyl group or an 
acylsulf amoyl group, and each of these groups may further have 
a substituent with a condition that at least one of W x , W 2 , W 3 
and W 4 is an electron-attracting group with a Hammet's 
substituent constant not smaller than 0.20, and that at least 
one of Wi, W 2 , W3 and W4 is an ionic hydrophilic group by itself 
or has an ionic hydrophilic group as a substituent; 1, m, n 
and p each represent an integer of 1 or 2; and M represents 
a hydrogen atom, a metal element or the oxide, hydroxide or 
halide thereof. 
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feme pt-J: OR3tU3t9, KWLfcS-rS)^ dftli 

4k (i) , (in sfctt (no -e* 

^ai*Sr^i-««t LT, B»ffifil;:H«4< a p(S& 
[0 0 5 3 ] o£K#sw*>Hft5£ (i) -e*<*ft5 7 

[0054] 
[ft 7] 
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-itesc (i) 



10 




[0 0 5 5] WE-KS; (I) fcte^T, Ri, R 2 , 
R 3 , R 4 , R s , R 6 , R 7 , Xt/Rsfi^tl^tl^^H, 

r^^rnyuS, T^/U3r/uS, T y — yu£, 

X. m'S, ry-yur^ys, jkks, *^y 

7^^7^S, Tyl^yuf-^S, Ty-yU^S, 
TyU^^rv/^yUTK^yur ^ / KS, # 

yu/<*>f yu^, ^^yr^^^S, *yu*~n^, T/u 
^i^yutf^yug, ^roS^i/S, TV'S, 7y 
yi^^S, ^yu/^^e-f yu^^-v-S, v y y^^g, 
T y-yu^^yutf^yus, TV— yU^v-^yU/K^ 

30 tifi»ssr#Lr^rtJ:iv 

[0 0 5 6] *-et>, 7]<2f?J§W\ ^o^ygt, TyU*- 
/I'*, ry-yUS, 7;^Jry|, 75 K 

KS, ^/^>7; K£, #yu'<^e-fyu^ 
T^Asy?^ ^S, ^yU/ft-yUg, TyU^ * *>#yU/tf~ 

^mtexv^/uy ^ =^mmii2iL< . mz^mw^, 
[0057] w lt w z , w 3 , w 4 « % tn^ixastn, 

^Dyygf, TyU^yU^, v^DTyu^yuS, TVHr 
40 ^y^S, T^yu^y^S, ry-/i^ ^raSI, ->r 
/S, t Kn+Sz/ui, ^hol, T^/S, Tyi-^yu 
T^/S, 7/^^ryl, T y —iVir* yg, 7; K 
ry-yur^/S, ^u^Kl, ^yu^r^e^yur 
Tyu^fyu^^-S, 7y-/uftl, TyU=^^> 
^yu^-/ur 5 /S, ^yu^>T5 KS, ^/u/<^e^/u 

T/u=i^-'>^yu 
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[0 0 5 8] fltjE-^S: (i) izte^x, w u w 2 , 

SSftapPO. 20fil±O«^«§ltt*-e*5. » 
£L<fi, 0. 3 0«±©«^JRSItt»-e*5. JhP£<h 

[0 0 5 9] opPO. 2 0£JL±OS^R5lttST*fc 
5W X| W 2 , W 3 , W 4 ^*0iJi: UTtt, 7^S, 7 
^yU^v^ #/U/<^yU^ /Utff 

pg, s^/MM^**/^ *JT y — /^^^yS, 

S*7 y — yU** 7 -f ^/US, T/U^ry^^yuy ^ -^S, 
7 y — AyWU^^yl^ 7/l^/U;*yU*~yuS> Tli 

~yi^ ^pywfc7yi^yi^ ^DyyftT/Un^y 
/S x ^pyvfbT/U^yl^^^S, rpfjt^O. 2 

[0 0 6 0] ffSU^Wi, W 2 , W 3 , W 4 iLTfi, 
*»2-l 2t07v'7U& > #g««2-l 2W7->/^ 
~1 2^^/U/^-fyuS, J^^fc2~l 
2^TyU^ryU^^^yu^-/u^, jgHSft 7 ~ 1 8 CD 7 
y-y^^v'tfyutf^yug, *>7/£, ^hDg t j^fft 
2^T/u^y^yU7>r=yuS, ge*»6~l 8 
cor y — yu^yuy-f^yu^, S*ftl^l2©7^ 
^yu^^/ug, J^^S^6~1 8CD7 y — "yuXyUTfcnvU 

2co^ny^fkTy^y^, jgeftsa 1 - 1 2co^n^> 
itT /is* sis** ism. £e*»l-l 2<7VM3^WfcTyu 
^yi^xf-g, j^3iS7~l 8co^pyvfkT y-yu^-^ 
2oW±^apO. 2 OWi^ffi^S-T-K^lttS 
■e*»**ifcft*»7-l 8GD7 y-yu*. Rl>'g*J^ 

^3ft« 1 — 1 8^7 t PiSSSr#tf5wi:355T*#-5„ 
[00 6 1 ] KKfif* L < te, j^^fc 1-12 coryu^r 

yu*yu*:n/i^ S*ft6-1 8C97 y-yU*/U*^/U 

S> j^^SScO ~ 1 2<0*yU7 7 J £>f^£T*fc5o 
[0 0 6 2] (J|:ffSL^W u VV 2 , W 3% W 4 tt* MS 

Sfc 1 ~ 1 2cD7vU3r/U7wU*^/Ug, f%mWt0-l 2(D 

1-1 2^7M^/^-/^T'*)5o 
[0 0 6 3] *-Ct>, ^d^B? ( 7U^S, *>7 

^^^7 7^^^!, 7'>^7/U77^^S, 
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*yU7t^yu3£, ^yU7^^/ug, ^/U^^/U^ 
^7 7 ^e-fyi'S, T'>y^7yU7 7*^f^S, ^^7^y/u 

4 y^S, ^yi^^^yuS, ^y^^yL-^yu7r^e-fyu^^ 

[0 0 6 4] W lt W 2 , W 3 , W 4 #^-t£cD'>#< £ t> 

[0 0 6 5] «*36t LT^^^tta^ttSJctt. * 
yu*S, #yM^>yt^ ^(;4S7yf^j7Al, 

/u**«#*L<, #K*yu*S#ff£U\ fc^*^ 
yi-S, *y^S> ^.yu^^yu^yu^r ^-fy^Sio XriT 
^^^^yr^4^m\t^(0^mx^^Xh^<, t^Sr 

20 texv^m*^* 

> (011, fh7^f/^7^v?-)A>fty) #^*ft 

[0 0 6 6] U m, n, pit WWailC^Sl 
<fi4^ 1 +m+n + p^8£«f;:-i\ J:^»^L<(± 
4^ 1 +m+n + p^6*}afc-ri $Ltz&2<omkXh 
!9ftt>ff^U<ii#^^i (l= m =n = p = l) T**> 

[0 0 6 7] Mlt 7K^®^. ^JS^, ftMkfc*. 

30 l^MH, 7K^ J fc 7 yft6(^ ^JB7C*<t LTIi; Li, Na, 
K, Mg, Ti, Zr, V, Nb, Ta, Cr, Mo, W % Mi K Fe, C 
o v Ni, Ru, Rh, Pd, 0s, Ir, Pt, Cu x Ag, Au v Zn, C 
o\ Hg, AK Ga, In, Si, Ge, Sn v Pb, Sb, Bi^^^tf 
e>ix5o ^JRKftttt LTfi, V0, Ge0«jE*S*tf feii 
5, *7*c, ^7j<:^fkfei: LTfi, Si (OH) 2 , Cr (0 
H) 2 , Sn (OH) 2 «?^^*fe>nSo $6(1, M^py 
>i£V0t LXlt. A1C1, SiCl 2x VCK VC1 2> V0CK FeC 
K GaCK ZrCl«f*S*Jf 6Jl* 0 *^T*fc»{^ CuJ 
i, Zn, A1^*?4L<, CuMtffiU^ e 
40 [0 0 6 8] -jK:* (I) T**$il5 7^nv/7' 

^V^feii, L (2<fficoig^S) t^LTPc (7* 
a/7-yi) ^2 ft* (Mtll Pc-M-L-M~ 
Pc) Sfctt3fi*Sr}gfiS;Lrt>J:<, ^cOct^ffifcji 

[0 0 6 9] LT$SttS2ffi<Oiilg£tt % ^-^ri/S- 
O-, ^^S-S-, *yU^=i/uS-CO- % 

RVZhb&fctttoitXBl&ZhZ&mt&L 

50 ^ e 
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[0 0 7 0] ±EH»£Ri, R 2 , R 3t R« % R e , 
Re, R 7 , R*fttfW, % W 2% W 3 , W 4 #, SSHHSIS 

[0 0 7 1 ] ADyy(f (Mill jfi*JBS^, J|*jg( 

iSlXttT/t^/VS (Mitf^/K :* 

yU^ny^yU, >^ n^v^^/jrif^^) , 7D-/U 
& (Hill 7x^K 4 - t 2, 
4 t -T ;y>7x^^^l) , ^rnSS 

(Sill -f^/D/K fy/yyu, h!iT/y/K 

2- 7yyK 2-^~/K v/^/K 2 
yyf7/y/^^S) , /7/S. t.Kp^r^ 

(Will y h^rv-, ^-h^rv/, 2-y h 

y— /M-**>S (Mill 7x/^ry t 2-/f^7x 

y^r>, 4- t -r/fvu? 3--M7xy 

3- t -^/U**^*/!^*^ /l/7:t/:fr5/ % 

3- y h^v^yU^^yu&^&S) , 

[0 0 7 2] 7W>yS (Mill Tir hT^ h\ 
-<>XT^h\ 4- (3-t-yf/U-4-t Ko^y 
7vx/*>0 :/*VT* K£if£>#S) , T/V*yl/T$ 
/I (Mill ^f^7;y, ^U7 5/ l v^^vU 30 

(Mill 7xr:/U7^ 2-^Dn7^!)y4^ 

, frM* Kg (Mill h\ ^ 

yu£WF\ N, N-i^fvufrM' K*Jf<&#*) , 
7>/U7 7 -^^7^S (Will N, N-^otT/U 
^/U77^^7;yS) , T/u^/u^^-S (Mill 

2j\ 2-7 b^ris-S- t -x^^/l^m^yU^;*-, 2 

y^/Ufc^T^/S (Mill / h^y^7/^/U7 
^/K) , *yu*>TS K3£ (Wi'tf, ^>';*y^*>' 
T^ K, 'Oifv*yU*>'TS h\ p- HyU^V^yU* 
K# , y&/U/<*>f/ug (Mill N- 

^^yU^yU/^-Ou, N, N-i/^^/^n'/^-Y/Uft 
£*<o&S) , ^/U7 7*>r^S (Mill N-^/u* 

N, N-^j.^yux/u^r^^/u/^t'oo^S) , *yu* 
(Mill ^^V^/P^n/L., *y^>yOU*^ 
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&) , T^^Hr^riyio^^^m (Mill > h^rv- 

[0 0 7 31 ^7pS^xS (Mill 1 -7x^/U 
fh7/^-5-^A 2-rh/t Knt'7^ 
t^y/^mS) , T:/g (Mill -7^/ut;/\ 
4-^ h^y7x = /U7/, 4-tV<o^yUT^ / 7* 
~iVT*S* 2-t Ko^ry-4-7 P P/V'1'^7x^ 
7/^mS) , T->/W*->* (Mill Tirh* 
->S) , $/w<*>(,\,**i/& (Mill N-y^/u* 
yUx<^ /U^^r N - 7 x ~yU# yU/^^f yU^-^r 
£tf>#S) , yli/^yj (Mill hJJ^fyUyy 
yU;**^ V73-/l>/ f/i/y!i^yi^#S) % 
T y-/U^^v^/U/K^yuT^ ;S (Mill 7x/^ 
^^yu^n/ur^/S) . ^ KS (Mitf, N-^^ 

(Mill 2--<>/^T/y /u^^-, 2, 4— x 
-7^/^i>-l, 3, 5-h!)7/-/U-6-ft, ' 
2-fc°y , ^/ut7-<^^s.(Mi 

If, 3 - 7 x / ^ry 7"d t>^/U7 ^ x/US) , 

(Mill *v'*;**~>'K ^^^/u^-^ 

->^^^^i/U, 7x^7^^/l/i^#S) , 7|j 
"^^-^xTJ/u^^/uS (Mill ^^y^r^^yu^n 
^S) , TiyyuS (Mill Tir^yu, 3-7x^7" 

£ (Miff, $/\s7$*ris/U& % Xfrfcm^ 41&T>*- 
V ^ yl/^^yUy; yu^ T ^ yU^^B <t t>*T iyyU^yU 

7 7^^S) ;t^y7yS, tKo^ryy^ n 

[0 0 7 4] Ru R 2 , R 3 , R 4 , Re, Re, R 7 , R 8 
[0 0 7 5] R l4 R 2 , R 3 , R 4 , Re, R e , Rt, R 8 

SOTi, w 2 , w 3 , w 4 ^*i-r/u*/ua6J-tt, m&m 

5 0 T/u^yuSd: LTIi, *fc£»<0tt*JK 
1-12 cor /u^yuS^if * Li^ 0 ESIS^MI- 

If, t Kn^v/yuS, TyUn^^S, '>T/S, *5<tt>* 

^ry^coMlwfi, y^yu, ^^yu, y^yu, ^y/of 
^, t-y^/u, fc Ko^yxf/K * h^rv^fvK 
^7/xf/K hy7/l/tn^f/K 3 -.XyUTft^n f 

[0 0 7 6] R i, R 2 , R 3 , R 4 , R 6 , Re, R 7 , R 8 
SOT,, W 2 , W 3 , W 4 ^-f DTyU^r/^^ft, 

^/uS^«F4L^ 0 fl&ScDMKKl -f^vttSiTkttS 
/6^^iX^ 0 DT/U*/uS^Mfwli , y^n^y 
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19 20 
[0 0 7 7] R 1( R 2 , R 3% R 4 > R s , R 6 . R 7 , Re [0 0 8 3] R x , R 2 , R 3 , R«, Rs. R 6 , R 7 , R 8 

££;h,<5o T/^^mtLx\t % mi&mz&^tztz ^^sa^ns. 7y-/^->siLm a 

[0 0 7 8] R l4 R 2 . R 3 . R 4 . Rs. Re. R 7 . Rs Clf*. 7x/^r»>| t p-y h^7iy*^J;t; 

XlWu W 2 . W 3 , W 4 ^t77^»Htli, o-* h*i/7*/*'>S^4Jx5 D 
EftS^Wi-ST^/i/^^^AVMfilft^T^/U^ryU 10 [00841 Ri, R 2 . R 3 . R*, Rs, Re, R 7 , R 8 

77^Stlttt, fi»SSrl»^fc itfWi, W 2 , W 3 , W 4 ^«t7^ KJilCtt, g&S£ 

[0 0 7 9] R 1% R 2% R 3v R 4 , R 6 , R 6 , R 7 , R 8 K3£, /Dft^^ K*. ^>X7 ^ KS*5 «t 3 , 

&t>*w ls w 2 , w 3 , W^g+Ty-yuiSfctt, ems 5-^/^yX7^ K*riS£S*iS. 
Sr#-t-5Ty-/uK*3j:V«!l«ijl<ory-/uS35S$4tL [0 0 8 5] Rk r 2% r 3 , R 4 , R 5> r 6 , Rr% r 8 

5 G ry-zi^ LTfl, BttSSrlfe^fct^^itllS ftlW,, W 2 , W 3 , W 4 ^-f- T y -yur S 

fi. T/U*/l^ T^^r ^7 5 /S#£*;h,*o 7y-;U7> ySt LTte. fi 

/uSoWtctt, 7~~/K p-hy/K p-n^ry7 ^S^fff U\ B*a£*>0Ji LTtt* 

:t~vK 0 -^PP7x^J;t>m- (3-*^*:/ fciW-f^VttilTkttJSsft^SJxS. 7 JJ — /U7 ^ 7g 

°t>7^/) 7s=;H:^#s^*n5„ <D&\t fn*. 7^y;s^j:r;2-^DP7^y/s 

[0 0 8 0] Rk R 2 , R 3 , R 4 . Rs, Re, R 7 , Rs #£4*L<5. 

SWVi, W 2 , W 3 , W^«*i-^D»atlzf±, [0 0 8 6] R u R 2> R 3> R 4 , R 6 , R 6 , R 7 ^ Rs 

iW^S^DjSSfeJi^Bft^-rpSS^^Stt XtWi, W 2> w 3v W 4 *s*i-«? u-r KSKfi, g&S 

4*l3 0 ^faaawMCii, 2-t°y y/ug, 2-f 1 ^F-Rj&s 1 - 1 2 O * u->f K2£j&**F4 L V \ m&m<Dtfl\z 

[0 0 8 1 ] R,, R 2 , R 3 , R 4 , R s , Re, R 7 , Rs SOtftJirti, 3, 

SI/Wk W 2 , W 3 , W 4 *s*t7/U*/U7$ /Stwtt, ^ U-r KS*3«tt/3-7n:^ui>u>f KS^44x5 o 

B*SS:#i-ST/U*/UT^y«*5j:l/*B*Or/U* [0 0 8 7] R u R 2 , R 3l R 4% R 6x Re, R 7 , R 8 

^7^SmiX^o 7/^/U7^atLtlt B RlWu W 2 , W 3x VV 4 ^St^^7 7^;l/7; / S 

**frl»V^fcfc#^ft*»[-T-«l-6 0T/U*/ur 5 / lrtt % B*SSrtt5^^77^/U7^/SJo«tr;i 

^(/^xf^^S^^o 40 OWctt, N, N- y7n t°;u^yu^ r ^^/ur ^ ;1 

[0 0 8 2] R,, R 2 , R 3x R 4 , R 6 , Re. R 7 , Rs ^S*l5 0 

SOTi, Wa, w 3 , W4*s*-rr^a*->*cf±, Bm [0088] r,, r 2 , r 3 , r« % r 6> r 9% r 7x Re 

©ftSHK^** 1 - 1 2<&T/U3*->iKasff£U\> B rtWthi. 7/^/^tai:lTll B^SSrl* 
^n7K^>^#4n^. 50 [0 0 8 9] R,, R 2 , R 3 , R 4 , R 5% R 6 , R 7 , Rs 
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5 r y -^f-*s*5 «t umw&(DT y -/uj- 

^fc t # ^ftJleWT-ft* 6-1 -A-^g^t 

[0 0 9 0] Ri, R 2x R 3 , R*. Re, R 6> R 7 , Re 
RXfWi % W 2 , W 3 , W^«-fr^3*^*yUsRn/UT 

/ S£> J; t>*«fi^T/U =i * ?yt>}VT$^)\,T X /S^Q 

*«rl»^fci#©j»3lHHT-ft35S2-l 2 60T/U3*^* 

[0 0 9 1 ] R x , R 2 , R 3% R 4% R 6% R 6x R 7 ^ R 8 

^OTx, w 2 , w 3 , w^st^^vr^ KSicte, 

mS^^v>fd < b#co^®T-S^i~i 2<ox*\,ibzsT 
#-&*ih,5 e */u*VTS KS^Mtrtt, 

[0 0 9 2] R K R 2 , R 3 , R 4> R 5n R e , r 7> r 8 
SOT:, W 2v W 3> W4&$t1-*/W<*:>( ;um\z\* s f; 

^JK*s^sjx5 o fcftSiDWfctt, T^^/uS^^sn 



5 0 ^/^<-=e>f ^/^/i//<^^^ 

[0 0 9 3] R l% R 2> R 3 , R 4 , R 6% R 6 , R 7> R 8 
SOTi, W 2 , w 3x W45$t^/i'77^^1l:ijl t 
fi&S £ 5 * /u 7 r /u^*5 «t 0**1 ^/U7 

Ty-A^s^3=Ji3 e ^^7 7^^S©fi|i:|j: 1 v 
^f/M/U77^/^iU { > ! - (2-fc Kn^i/zn 

[0 0 9 4] R 1% R 2 , R 3 , R 4 , R 5 , Re, R 7 , R 8 

swvi, w 2 , w 3 . w 4 ^*-r^/u^=/pa*-ttfi»s 

[0 0 9 5] R 1% R 2 . R 3 , R 4 , R e , Re. R 7 , Rs 
SWV,, W 2 , W 3 , \V 4 &mi-T/i'^*i'$/Utf~jl,m 

J- a: , £ w-t 5 r /u = * * >v # ~ sumis x 

mt&<D T /u ^ * i, -ft ) u if =. /um fc£ & tl Z> 0 *> 
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[0 0 9 6] Rt, R z% R 3x R 4% R 6 , R 6x R 7 ^ r 8 
RtfW 1% W 2 , W 3 , W^^i-^xP^^^f^StCfi, 

10 9SL^. K*So«twtt, tKot f /^ feitW 
fi, 2-rh7tKol^7x/^^Smii5o 

[0 0 9 7] R 1% R 2s R 3> R 4 , R e> R 6 ^ R 7v R 8 

W^tt, p-xhP7xx;U7/Sm^ 0 
[0 0 9 8] Rk R 2 , R 3 , R 4 , Rs, R 6 , R 7 , R 8 

AUVf^ W 2 , W 3 , W^XtTi/^+S/Itfi, B 

20 ^s^^snso 7^«ys^trit m&mzm 

[0 0 9 9] R l% R 2> R 3 , R 4x R 5x R 6> R 7x R 8 
SU^W!, W 2 , W 3 , W^if^/U/^^/^^fyll: 

[0 10 0] R u R 2 , R 3> R 4> R 5 , R 6 , R 7 , R 8 

XtfWi, W 2 , W 3 , W^Styli/ut^rySCtt, K 

•>S^*tt5 0 H**^fllitt, 7-/u*/uaE***li 

[0 10 1] R lN R 2> R 3 , R 4 , R 5 , R ev R 7> R 8 

Ri/Wi, w 2x w 3v w^SrfT y-/u^^fv^/U7f?^ 
S^^^ii^o Ty-^^v-^/u^^/uSc^^Jicfi, 

7xyJry^;Ufc/U$^^x^ o 
[0 102] R ls R 2> R 3 , R 4% R 6i R 6v R 7 ^ R 8 

50 r^/s/j^six^o ry-/u**^/u*=/u7$y 



& 30 
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[0 10 3] R,, R 2 , R 3 , R 4 , Re, R 6 > R 7 , R 8 
[0 104] Ru R 2 , R 3 , R«, Rs, Re, R 7 , R 8 

WWk w 2 , w 3 , w^sa-t-^Dfc^si;:!*. fi 

^rDfftS^: LTIS, 5A*fctt 

[0 10 5] R lt R 2 , R 3 , R«, R 6 , Re, R 7 , Rs 
R0W 1% W 2 , W 3 , W^S*i"^/U7-<=/US^tt, ■ 

^£#£*ii,5„ E»S^««wtt, Tyu*/uS, TV— 

[0 10 6] Ru R 2> R 3v R 4v Re, Re, R 7 , Rs 

£Sr#1-3**>fc y /uS*3 y yu&# 

[0 10 7] R u R 2 , R 3 , R«, Re, Re, R 7 , Rs 
StfWi, w 2 , W 3 , W 4 *S«t7'>/U»l:fl 1 B&^£ 30 

[0108] W,, W 2 , W 3% W 4 **i-^/u* = /U^/U 

att^ 0 7/^^/U7/U7 r*>T /i-S^ LTfl, fi& 
KS:l*t*fci:#^j»*WT'ft3fts l -l 2 £)*/u*^yu;* 40 

S*ttS^^Stu5o r*>f ^S^iJiJ 

[0 10 9] W,, W 2 , W 3 , WJ^t7y/M/U7r 

fc<tl>^S^T'>/u^^7 7*^/^^4ixSo T 
xyu^/U7 7*^/^i: LTte, fi*S«:l&t>fci£<7> 
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[0110] *triE-«a: (i) tg$^7^oy7^ 

[0111] (W) R a , R 2 , R 3 , R 4> R 6x R 6 ^ R 

[0 112] (d) W h W 2 , W 3 , W 4 £>'>£< £ fci 
#l:^/U7 7^^S, ^/u^n/i, 

v/^/l/7 7^^Sl?*)9> ^^ C ft{)^/U77 : e^ 

i, w 2 , w 3 , w 4 ^<ttioit ^^^tt^TKtt 
S$:®^S<!r LTW-fSo -t^+Tt, W,, w 2v 

w 3> w^n^nafi^^r^^ffiR^^srfiiftst t 

sjx =. yu^ yu ^ 7 ^e^r yug£5 J: tf T i>yu^ /U7 7 yi^S 

[01 13] (/>) 1 , m, n , p ^\ -tix^ttlSS 
K 1 ^/c(i2 0M^T'fo«9 , #l:thflin?*5©jjs 

[0 114] (=) Mtt. tKSIB^, &JR5c**fctt 

#iICu, Ni, Zn, Al*Sff*L< 1 ft^"Ct>4#iw 

[0 115] — ( I ) Tt^^7^Py7^yft 

[0116] zvxotam&frb* ±E-»S; (i) t? 

^*M7^Dy7^yft^-^, >f^-vtt3S* 
5<^^W^U<, ^^*T*t7^n ^Tn^fk^— 5> 

[oii7] -jftss (i) t^$n^7^D vr^>fk: 

±gE-*«: (II) T**$ii5«5g07^ 
(II) t?*$ix5 7^oS/T^i/fk-&tt(CO^T 
[0 118] 

Uts] 



(II) 
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•HlftSt (III) 




CM" 



10 



[0119] (id icrfc^r, w,, w 2 , w 3 , 

■et^;U7r^/^ ^/^^/uit'fc^^ftt^ 20 
*u*. Hie, Wx, w 2> w 3 ; w 4 ^>4<hio- 

Wu Wa, W 3% W 4 ^iX^il1--<T(C^^>ttM7jC 

l \> 30 
[0 12 0] \ y rru n, pRWMl^ ±ffi-«S; 
(I) *0>K m, n, p&UWi&^f^T-fcO, ff 

[0121] Sdfa-ftS; (II) T'$Jii57^D->T = 

Stjfs-«^: (i) *05Wc»sui^it*soii*-& 

[0 12 2] ft. flfjE-ttA (ID t?*$*i4ft-&1*^ 

5ffc£*#<fc9ff$L<, £T<0fi|fe£#i!ftEff*U^ 
[0 12 3] (II) T'SJW7^oy7^yft 

±e-»s; (in) T**$4xa«ig^7 
din x~m£hz>y*ai,T~yik'&m^ 

[0 1 2 4] 

[ft 9] 50 




[0 12 5] (III) (Cjo^T, W,, W 2v W 3 . 

WJ} % ^ttmaSt^, -SO-ZXtf/£fcfi-S 
0 2 -ZXt5/*fctt-S0 2 NY 1 Y 2 &V/4fctt-S 
0 2 N Y 3 S OaYaAtf/Sfctt- S O 2 N Y 3 C O Y 2 £ 

[0126] z tt-tjx-pnasttc t> l < fi«sia»^ 

[0127] Yitt-tix-pnastjz, atftt) 
t < jiMgm^r^^yus, a&fcLoa&fisi^v^ 

d7/^^S, ljHtl<li«gi(07/^-/ul, B 
^tl<HiIi^77/^/^ S^tL<(iMgm 
^Ty-/uS, a»tL<tt»ia*^-ro«SS:* 

[0 12 8] YzltZti^iilbiuz* B&klXCtMB 
tfeOT/U*/^ iit)L<(j:iiI(7)«>^p7/^^ 

[0129] YaH-tn-eixaAfc, 

A, thy^A, fly**, B»t>L<fi*Sfift<^Tyu 
tL<tt«sa*^T/u^yu^ SltKfiif^ 

[0 13 0] Z, Y„ Y 2 Rt>*Y 3 ^Si-T/U^ybS^ 
ttB»S*Wi"ST/u^yuS^J;t> # 4SB«i^T/u^r/uS 

w$*fiHHR# 1 - 1 2^T/u*;uS^.«f* U\, Blft 

ix5 0 Tvmr/u£^Wlztt, *f-/u, ^5vK 77vu % 
n-^otT/K ^y/ot°/K n-y^/u, i 
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3 -^yU^o tVujoJ:t/4 -^/U^^^^^CD^S 
[0 13 1] Z, Y 1% Y 2 SO'Y 3 ^ty^P7yK 

[0 13 2] Z, Yi, Y 2 XO c Y 3 ^*i-T/u^^/uS 
Bfct >?t t £ ^aUK^Sctf* 2-12 <or/^^mm 

[0 13 3] Z, Yu Y 3 &tfY 3 #*i-T.7/u*/u£ 

[0134] z, y,, Y a xt5Y33js*-rry-/u»z 

S^^ixSo 7 3i-/uSi LTtt, fiifc£SrK^fc<!: 

^SCO0iJ(C(t x T/U*/!^ 7/^^y| 4 AD^g 

5 0 T D— yu^^Wai, 7x^/K p-MyK p- 
* V^r\yy^^fV^ o - ? n D y 3L~/\stS£.Xfm- (3 

So 

[0 13 5] Z, Y,, Y 2 SOT3^«t^rD®S|: 
[0 1 3 6] ^?*m*st.Xfii<Dl&&m<D&$. U*««r 40 
^✓f-r/— ^yf7/-/K ^>/-fyf7/- 

/U, t°n— yK ^>yfc: 0 n— /K ^ ^ ^yyf* 

*/3-*yx.y s 77>, ^<>/yy> s tryyv, ^r/ 
y >> >r y*/ y >\ t°yy», trys^y, 

V, 7^7y>, *+yy>. ^r./^-y-y 50 
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[0 13 7] ^nSfcitHr^Jg^S^if* U^fco 
*^-r n«S:fl|figi-5S*^»tt 1 |@£ £13 2 fflT*> 

5 ( 6 Di^Mt^Sisw 3 

±o> Milfhy7^yS^*<) 0 

[0 13 8] 5-6fl^a*^xo||li3J:V-t(7)«-&SS 

ifst, tji^jxastjw. ^yy-yK 
yK ^ry-yK ^<y/f7^/K -Yy^-ry— /k 

^>^yf7/-/K **1fy— ^Oy^^y 
— /K f7i/7/- yK t°D— /k ^y^fP-zK -f 
>K— /K y:t3rU-;/— yK ^y/^f y^Mr-y-y— 

yu, trys;>\ */y>\ -ry^yyv, t°y^>, 
yy v*^(^#isst**)9, ±9ff*L<tt>r5^y-- 

20 yK ^<y/>f * yy—sls^ Vy^J—tV, *<l/*/\?y*/— 
yK h!J7/^K f7/- yK -<y/f7/^/K -< 

yf7/- yK -<>-y-r y^ry— yu v ^^r-y-y— /u % 

^^y^-^r-y-y-yu, f7y7/- yu, fn— yu, 

yt: o D-yu, -r^K-yK y^-^i^^-yu, -<>y-r 

— yl^, hU7/-/K ^y/f7/- yu v Ky/^yf 
[0 13 9] 5-6J|^*#^D||*J:tJCt^«dJ| 

30 [0 14 0] (III) Kfcl^T, K m, n, p 

Xt5Mtt % tn^tLilE-iW (II) «w*3»t-5 1 , m, 



^3t«iRftl»^*5*ta 6 6 OnmK 6 8 0 nmClS 
PJiiR^l^cOilTvPiiTfeftb 4, 6 0 0 nm^b 6 4 0 nm 

0. 8*riT-^oT, ^^o-^it (III) TS^ilS* 
Stt7^oy7^yft^Tfc5c Sfc, (II 
I) T'$Six57^Di/7 = Wt^*l:fc^T, V*u 
*sT~>il&®<nmtmsLfr* 1, leV (vsSC 

e) «tnft-e*57^D>7^yft^ttt*)i:w5 

[0141] flL, -#5£ (III) T*StL57*n-> 
i:t>4fiW±*i-S e 

[0 14 2] flftE-jftS; (III) T*$^7^P'>7 
O- Z ROf/ifcfi- S 0 2 - Z Rt//*fctt- S 0 2 N 
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Y l Y 2 &t>V*^{i-S0 2 NY 3 S0 z Y 2 Rt//S^li 
-S02NY 3 COY 2 T*fc9, ^^t't-SO^Z 
ftW/*fctt-SOaNY«Y a ftW/*fctt-SO a NY 
.SOsYaiSffSK, r-SOa-ZAl//*fcl4-SO 
2NYiY 2 *s*t>ff*U*. HiC, Wu W 2 , W 3% W 4 

*i-5o -t^^-et. w u w 2 , w 3 , w^-tix-pnaa 

ft - yu * ^ T /i-S^o <t t>* T vvu * /i* 7 7 4 ;u& 
is frx/uyr'e'f L< % ftlzx 

[0 14 3] (o) Lm, n t ttu-eftttfi 

[0144] (/n) Mil, &«7C3R£fctt 

tCCu, Ni, Zn, Al^ff4L<, 4*>tt#l: 20 
»tCu«tffSU\ T«5g^J|*S*&ttt. ±E-«W (IV) -eafltS 

[0 145] (III) tt^7^p^^ tiSRn (n-l~l 6) ^oi>T, AMUSES 

l«MM4riSfi#i45 0 [0 15 1] **WJzis^T, lWE-«5fc (I) - (II 

[0 14 6] »Jw#4U^*nS/T = Vfk^«ttt, - I) V$t£h*y * a isT~^it&to<Dffim*£tt£Z 

(III) ^*Sh57^o5/7xyft^W:j3^ BJftffiiB) «**SrKTO=||»^aLT3t 

4l7^n[>^ ^y^^M/U7r^/uSfcJ: [0 15 2] (1) 0-fifi&i{: (2&tf£fcfi3 

U # T>/u^/U77*>r>'US^fe3gR$ix5ST**>S7^ 30 fiu 6&W*fctt7tt, lOSl/ifclil lfc us 

P->T^Wfr&*t**. w©«fc 5 ±E- tf*fcttl 5©{Z#^co©m^^^-t~^)7^ni>T^^ 

(III) t't^^.7^p/7^yftAft-^ it&m 

1\ >r^v{ta*ttSS:^4< t t>4|BEJL±*-T5 h<D [0153] (2) a-f£B&§! : (lRtfSft|44fc 

sftS»*U<, **IB©>f*:H4»*tt*^*< t hi 5Rtf*fc(i8{i> 9RVSfettl2fit, 1 32fctf£fc 

T=Wt^*-^HPt^/u**«:*4< 4rt,4fl±#r ft) 

6tO#ttff*U\ [0 154] (3) a, jSHttftgHftS: (l-16fi 

[0 14 7] ft, StfE-iRS; (in) -e**ii6ft** K«BJtt4<, mfe<ow&&tt1rzy9 u*,t~>\i 
<OfftLt^B*iS^ia*^fc-fr^o^TW:, !I*<7)B& £ft) 

m<o'Pte< t fcio^mrE©ff*Hr^-e*5{i:^**s 40 [0155] *wHB#+t*5i^r, Wtt^ji^a <# 

*6ffc£fta*J:9«F*L<, £T^B»*jM»B#* L 54§3\ ±Kj3-ffifi*aL a-ffiB*SL a, 
[0 14 8] -mz s ^^y'i»> Vmj^tmffltok [0156] *5SW:ffll^j|l57^Dy7-y|S|» 

nrt^o te-»s; (iv) -c*sn*7^o->r=> r^n vr^v-ft^tstflg-j (p. 1-6 2) 

t(0^l:fc^TT™i:a»SR C. C. Leznoff-A. B. P . Lever* 

n (n = l-l 6, Rl$m^mt&&&M<&LTi*XR n (D VCH^ff 'Phtha 1 ocyan ines-P 

^Xfm-mcOmW&Vh^Lt^m^L^^) <OW r o P e r t i e s and Application 

mm (R, : H4-R,e : 1 6ffit ^T'telg-tS) 50 s' (P. 1 - 5 4 ) fl5£E«L 51/H fc L < fimtfl 



[0 14 9] 
Ifkl 0] 




-ttSCJV 

[0 15 0] ^MttS + ^^^av/T^^t^trfcl^ 
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[0 15 7] #S9i<DHR5S; (1) t?**il57*ns/ 
T->tt&®* s t&JM*!T0 0/1 7 2 7 5, 1^100/ 
08103, BOO/08 1 OK [*]9 8/4 1 8 5 
3, «rH3pi 0-3 6 4 7 l*4£fcE*3*vO*«J: 

Jt-e*5 (*M:iB-4fi^*) . 10 
[0 15 8] Sot, w©J:5ftK«:*#T^^*Sr 

[0159] fieoT-ttLSrSfl-t LT*«W^ft^*S: 

(i) +<ow, % w 2 , w 3v 

^«^a^*^4ix 5 a-&tt (a, e-im^mm 20 

^co^m^g (jSffi) fc, #5£com (l&t>'£fcte2 

fi) !A*nt7^ d e/7=wb^ftt'iic t (iti 

[0 16 0] **ffl07*o^T = ^k^*||^*jgjtO 
»*KJRft*^«FlELfcKiR«rt4 (K**Jtb/a «Q 

o^r^^ft^tt^*stv^«5g±o»a^«fcsr fc 30 
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[0 16 1] SEfc, SfJ^tfcJ:^!^, W*.tf*yu#=:/u 

jKriciB ft * / v a* mm* m * 5 r. 1 1 wji u fc. 

[0 16 2] £ r *>tf % iE^/Stti:«oT*«!Bo 
T~yik&m 1 9 «>*I^*5ltta©i*A*#'> 

^J*HFft0^y>^»tt<7)ig;TSrlB< r 1 
[0 16 3] ftoT, *&W<oy#ui/T~>\kGm 

[0 16 4] *H^**W<0J:5«w % #£<7>#ftS*iK$H4 
[0 16 5] WAtf*«W^-jRS; (V) T-^£*l£;7 

7^n^ Mi/Mt-&«iau t /*fcf±— (vii) r-S? 
*Jxss;>f$/>f y-fvKy (viid 

4-^/i^^y^ h y /MRtttt dk&yoR) 

tHtt* (VIII) t?*$*i«&JlB*fleSrSJE&S-frT^ 
[0 16 6] 

[<ki i ] 
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[0167] (a (vi) fttfsfcn (vii) <k Rim tttim Msot«±, #*l<»i 3 ota± 

yU^;uy r ^^S^Sr^i") /U, n-^^rlfy— yK i/^ n ^^-^ / — 2— y^ 

[0 1 6 8] HUSK (VIII) :M-(Y) d >v- \ y i >7^y— 2 -^^ 

(VIII) MttlttE-jR* (I) ~ (III) <7)M£ y-yK x-^^y^^ 2 -m^yi^^f/ 

/UT-frh*— k ^Sf*ifcoi«Xfi2fficc>E^Sr^ 30 ^h*>^*y-yK yn^^x^/^ 

U dttl— 4<7>SEftt?fcS) yi^ yh^rv/x^y-;K ^ > fvl'T ^ / / — yK 

i£ (VIII) -e^Sn^4feJR«*fti: LtH, Al, S ^xf/U7>yx^/^ f> y ^nn^vtfV, ? a 

k Tk V, Mn, Fe, Co, Nk Cu, Zn, nf7^l/y, ^^7t7>, — ho^^y, 

Ge, Ru, Rh % Pd, In, Sn, P t, P b co^ >\ R**W**S 0 M^ffllli7.^ d - ^ 

*#>\m. *^^mmm&. mm&, mmm. . m<o\^\ ooitu fftL<n5-2 0M«fc* 

LXimitm. AftJH. Rffc«, *fl5=y*vk [0 1 7 1 ] SXS(w*3^Ttt«t LT 1, 8-vTtff 

j/^'k »*=y*-/K ttflS=»'</i'k Hfl^'^k *>^d [5. 4. 0] - 7 - y* ^'i? > (DBU) £n 

A, *fk/<5y^A, Mfc'*?^*-^ ttftTyUS^* Ka»ft«:l^/WC*fLT, 0. 1 - 1 0 {£^yu#£ L < 

^k Tir^yUTir h^-e #0. 5 - 2 fg^yu-e$>5 0 

mt-rytf^. mm* mm. mt-ow 101 12\ sistaacfiatso-sooic, #*l< 

-k &ik?*>. 4Hfc*X*W*lf bliho til o 0-2 5 0t:^Si£ra«o«5HCTff/j:5O^# 

[0 16 9] ±SE&R«**iHttft (VI) T^S^S £L<k 1 3 0-2 3 0t:^SC:jaSotSffl^-CfT4 5 

i : 6a5.ft£u> 0 ±B4««*<ti:-** (vi v% 3 o o^m^ty^u^r^\t^m(o^m^ 

i) t^^^yv^ /^y^vKu >»*»:^teffla iB^5^tEtt*«*a # 

tt. *MtTM : 3-1 : 6tf#*U\ [0173] K«l«mttjitt 2 - 2 0 AH, #£ L < tt 
[0 1 7 0] RjCffiii^, JSfJE^ffftTlwfTfcilSo fe 7 50 5 - 1 5V$ffl<D&fc^f®<D$WfcX'i7?j: 9<0/j^t$L 
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[0174] zh,b<D&fcizx<>xnbftz£i&m*m 
mLxtbz^\*mm-£-r^m&t Lxm^btiz> 0 

y^W-'>3^D7^77-{ (SEPHADE 
X™LH-2 0:PharmaciaS) SSfcTttJW- 
5»fPS:*», *>*^ttli*'&to*TfT4lr\ «A£L 

[0 17 5] *fcRJ&|*TUL 5LJ&mm*W£LX, h 
[0 17 6] *fc % RfcffeT'&, RJSJM*t:«*LT. 



10 



20 



[0177JK LT*#«b;ft3mJl£--«^ (V) 
W7^py7^>ft^|j:, ii^TE-®^ (a) - 
1 ~ (a) -4t?«*tL4ft'&*tio-C^5. rtie> 

[0178] 
[ftl2] 



30 





[0 18 0] 
[ft 14] 





[0181] 
[ft 1 5] 





[0 1 7 9] 
[ftl 3] 



-*5*(a)-4 

[0182] flUIE-^ ( a ) - 1 ~ ( a ) -4T'$J 

Pit WgftSft-g-feT'fci?. #$g?J!<75@#j 

5. 

[0 18 3] -ffcfc*). *58Wci4^-f^roE^(-*s 
PTfc. ffl;tff-ft;*; (i) frow,, w 2 . w 3l w 4 t? 

50 [0 18 4] Hfwl4. WJtWOftiS (W„ W 2> \V 3 . 
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tf. (iv) x'&ztizytni'T-ymmx-vtw 

•f5<t, (2flLatf£fcl43ft) > (6&jfctf*fcf47 
fit), (1 0&&tf4fcl4l 1&) . (14fit£U:£fc 
141 5&) ©#«fc^/j;< t fc±fS<0#&<0g&&«: 1 

[0 18 5] **W<?tt:, 4fr&0£%Ki&l«& «g 
ifcb/affl[^l*«) ©itSr#-t-5**tt7^n.>r=. 
VflS** (^S!7^n->T = Wb^) JgjftMo 

[0 1 8 6] *3BW©*»tt7*n^T = >' 

fc£feO**g?£$rJIS Z8l20-86fc$«iL;fc#3te3tefitH- 
J:9«3ebT#fc»3t»iR*»«), 660nmH6 8 

fc. 6 0 0 nm7)^6 4 0 nmtrSSKlRWrtroS^gi 

Jtb/aOft (#£:RlSrogg) tfjgAmoCfttC 

[0187] *3SWfc*Jtt5**«fe7* n ^TsVfc* 

[0 18 8]!*), 8S»*s#-g-LTV»S*»5*>f±, #J;itf 
Wright, J. D.ig (ilP^BHIR) r^j&gj w&m 
A) fKW$^T^5J:5»w. ©lR*^ h/Hwfctt 
SKiRfii* Umax) ©•>7h*^§g(;|iJlit5ii: 

[0 18 9] jfcfc, »^ro^3t®J|X#tt (R3t**fcb/ 
a fl< 1 : #-&:Rf®©{£i§) n 

i/7-yik&y>)<Dm'&±(D!&m-t, <®fe<DW&m (me 

ffiE (/JHiZEfcSD 7^Q->r^yeg 
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lot, 

[0 19 0] MK V *»tt7^n->T=Wt-&ife©®?'ft: 

Sftau. ov( vs sce) itJ-bftr-fosri:^, 

[0191] tt£4>U(l£ (W„ W 2 , 

w 3 , w 4 ) £#£cofi&fizH (/Jffi) 
[0 19 2] mf>roiSEgiil^i»lri4T^Tfe.5^^T 

*««©7^n->7=i'ft^© > «t 5 

(0Htt«ftSteJ:5) t©i%xbti5 0 
20 [0 19 3] *BJ*fflSlc:t5^T, t-y^tfxffi&tftL 

5— (I) T*^$*l-.5 7^n->rn>-(t:^|4, g 

30 -«aWfcttflpaEl-5IMt:tt^fc» 

[0194] *«p7? a ^T^Wb&feOT^fj^J 
Sr» TIES- 1 ~^10 (Mmt&Vn 101-175) \z 

40 TEwWfcPB^SftSkw-ettftVN, 
[0 19 5] 
[^1] 
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Cu 
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Cu 
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Cu 
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— SO2— (CHafe-SOzN HC Q-^^ 




117 


Cu 


„ .C 3 H 6 S03K 
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Cu 
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-S02-{CH 2 ),-N S 

"(CH^SOjK 
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Cu 
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Cu 
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Cu 
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Cu 
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— -SOfcNH— (CH2)a""N-H 
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Cu 
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Cu 
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Cu 


-S0 2 NH-^^ SO3K 
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Cu 
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%W±co»<&$:A, lXtt2j&#7 0%*ffi£B, £T 

[0 2 5 1 ] <l««l»#tt>HrlEB»S:JBfi8Lfc7* h 
5feKifcS\ 8 0°C- 1 5%RH^#TT'7 BRAKES: 
ift#U ft#ffi«<DEtt«tt«:E*t»ftH- (X-Rite3 
10TR) £/8l^T$J£U fetSWiLtlML 
/c 0 6l8ff$l:o^tSWS^l, l. 5, 2^3 
£(wT!¥«U b*?tl<D&&X 9 0%U 
±<Oi§^£A, 2&&9 0%%:ffi<D®&&B % ±X<Dm 10 
*T 9 0%*l<Ol^Ctlfc o 

[0 2 5 2] <^y r V^»tt>S/-^^i!^^>f 
If-^a^^^ffrticft^StSriiL^^^ 5kV 

5±0. lppm, g& % «FBf^»36*nfc*y^^rt 
£#0. 5±0. lppm, £& % Bf^fiCK^^ixfe^ 
ftSSrRltiftSff (X-Rite3 1 OTR) Sr^PTWS 

rtw^v^ftfttt, APPLicslt/y^^ 

(^:OZG-EM-0 1) Srffl^TRJfcL 
A, 1XH2^S7 0%*fflSrB, ^TCO»ft-e7 0% 
[0 2 5 3] <^Ki|Xtt>*3BM^7^D->T^V{k 

£l*tttf s 0. 8 5-1. OOCQjBfflrt) (CA5J:9{C% 30 

Sr, $-1 l 
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(£ffl^6S : Aft g E^7t*SH-U V - 2 6 0 
ir/u : ^£-fe/K 3tK« 1 Omm ; 

SJ^i&fi : 2 ox: : 

(pH=7. 0) 
[0 2 5 4] mii^Ltzj ^tmA^GiZfefSLtz* 
«flW7^Di/7^yft^«OW^ftl 0 1 , 10 
5, 108, 112, 1 3 1, 1 3 2, 1 3 3&t>*lt& 

»flXftl6S:H-2-H-"5«w*-t" 0 *«ffi<pft 

fc. 

I 0 2 5 5 ] H 2 *«flOfl/Tft^» 10 1, 1 
0 S&O'l 0 8<E>, HI 3 Kite, ffll^fr&ttl 1 2, 13 
1M132^ BUfctt* fifl^t^ftl 3 33feWc:Jt 
!8^telM2(?), HSnii, Jfc8Mfr&ft3Xtf4 
<D, *;H«L3 5 0-7 0 0 nm<DftftP%)&fom^L 

x&<o. mmmitfe (absj x-fe<5 0 &iaco;&±«3 

II, $11 fc**Lfc 0 

[0256] <mtm{SL>mtMGL<ottt± % *mw<oy 

T, 0. 1 mo 1 dm' 3 <Di&mmmT Yy^u V/UT>* 
~t^Z%ftmm«tLX%trN, N-5^*vu*/ua 
T 5 (fe^(02tffi(i 0 . 0 0 1 m o 1 dm" 3 ) T'iEgft 

mwia*. ftmmtLx&m (go nm&. *t«tL 

T@ME&^«SSrffl^T, gfefcM (JIM) £41191 LT» 

m&t<D&&<n^&%mkmiL<Dm u s sce) tt 

fe<^»J£SJR:£, $1 1 C^f 0 
[0 2 5 7] 
[$11] 
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{0 2 5 8] ^-1 IfrbmhfrtetolZ^ *mW(D4 

h^^^, SI*0!llo|Bl*«cTlf»Sr*±?K7^/u 

[0 2 6 0] [^te^J3] 3ttfcfif!l-Cfl?«LfcBi:^> 
^>^yxj/h/yv^-BJ-F8 5 0 (CA 



*h*R«GP-3 0ll:i*S:^yyhU ^t£^J 1 
[0 2 6 1 ] lttt«10K**ife«f % TIE 

ano, et al; Journal of Imaging Science and Techno! 
ogy ,38*, 140-142(1944) tC|E«^tB*fSg 8 0%, ii 

mitfrmmfei 2 0 P pm , &yttrm&t s ?*>'<-&m 

50 fi, Rltflll i:H«ottft-e*ofc 0 
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[0 2 6 2J 

*«WI=J:ixtf» l) feHSttlcSnrc 
tt*^i-5*atiJ«*S:SttU. 2) ®%&m$.Vo& 

«rt§#U 3) *»t/«««1>rojgtt^. 
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[Hi] ■7*nisT->it&®l<D®.ft$[ltb/a&®, 
[El 2 I *fWW«^fel0 1, 105M10 

[0 3] **ww0y*fb-&te i i 2 , 131W13 

[04 ] #369]£>0!l**ft;-&tt 1 3 3 afetfdJt&ffrg^ 
10 1 RV2<Dft%Mi5Lfo%mX'bi> 0 

[0 5] Jt»ft-g-^3S:D ? 4<7)^3tKilX[fti|S(ilT-fe 
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